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QUESTION ONE (12 Marks) Start a new exam book

a) (3 Marks)
Ais Ew point (-2, 1) and B is the point (x, y) .
The point P (13, -9) divides AB externally in the ratio 5 : 3.

Find the values of x and y.

b) (3 Marks)
Determine (in radians) the acute angle between x =4 and 2x — y-5=0

c) (3 Marks )
Solve X=251
x+4
d) (3 Marks)

Solve the equation 2In(3x+1) ~ In(x+1) = In(7x-+4)

QUESTION TWO (12 Marks) Start a new exam book

a)  (5Marks)
Find D) Fw —ds
X
, ‘
3
i) [
14 -9x2 ¢
3 .
b) (4 Marks)

Differentiate i)  f(x)=3sin™ @
i)  f(x)=cos™(sinx)

¢) (2Marks)

Evaluate giving an exact answer i) sin™ Aw.v +cos™ (1)

ii) tan (sin vav
d) (1Mark)

z

. - &
Using the table of standard integrals, find the exact value of ‘Too 2xtan2xdx
1)

QUESTION THREE (12 Marks) Start a new exam book

a)

b)

i)

iii)

<)

9

(2 Marks )
Find the inverse function of f(x) = %
( 5 Marks)

Consider the function y =2cos™ M

State the domain and range for this function
Sketch the graph of this function clearly showing the domain and range.
Find the gradient and hence the angle that the tangent to the curve

y=2cos™ mum at x = 0 makes with the positive direction of the x axis.
(3 Marks )
For the function y = x? —2x+1, find a suitable domain such that this function has an

inverse, Find the equation of this inverse and state its range.

(2 Marks )
Sketch y = ¢* and on the same diagram sketch its inverse function showing clearly any

cut points on the x and y axes. Mark clearly the line of reflection.

QUESTION FOUR (12 Marks) Start a new exam book

)

b)

©)

(4 Marks )
PT is a tangent to the circle PRQ. RQ is a secant intersecting the circle in Q and R. The line QR

intersects PT at T.

i) Prove that triangle PRT is similar to triangle QPT.
ii) Hence prove that PT? = QT x RT

(2 Marks )

Show that b _d mén
dr dx\2

( 6 marks )

A particle is moving on a straight Iine. At time t seconds it had displacement x metres
from a fixed point, 0 on the line, velocity v m/s and acceleration a m/s®. The particle

starts from 0 and at time t seconds, the velocity is givenby v=(1-x)" .
i) Find an expression for @ intermsof x.  Hint: Use part (b)

i) Find an expression for x-interms of ¢.
iii)  Find the time taken for the particle to slow down to a speed of 1% of its initial speed.



QUESTION FIVE (12 Marks) Start a new exam book

a) (4 Marks )
Use mathematical induction to prove that, for every positive integer n,
13x 6”42 is divisible by 5.

b) ( 6 Marks )
Two points P(2ap, ap?) and Q ( 2aq, aq?) lie on the parabola x? = 4ay.
i) Show that the equation of the tangent to the parabola at P is
y=px—-ap.
i) The tangent at P and the line through Q parallel to the y axis intersect at T,
Find the coordinates of T.

ili)  Write down the coordinates of M, the midpoint of PT.
iv)  Determine the locus of M when pq = -1

c) (2 Marks )
dx 1

If —=—— and x=0 whent=0, find t whenx =4.
dt x+2

QUESTION SIX (12 Marks) Start a new exam book

a) (3 Marks )
The displacement x metres of a particle from the origin that is moving in simple harmonic
Motion, is given by  x = 5cosa , where the time # is in seconds.

i) What is the period of oscillation
if) What is the speed v of the particle as it moves through the origin.

b) (3 Marks )
A sphere is expanding such that its surface area is increasing at the rate of 0.01cm/sec?
Calculate the rate of change of i) its radius

if)  its volume
at the instant when the radius is 5 cm.

¢) (6 Marks)
The velocity vim/s™ of a body moving in simple harmonic motion along the x axis is given by
v =1542x-x*
a) Between which points is the body oscillating
b) Calculate the amplitude of the motion
c) Find the acceleration of the particle

QUESTION SEVEN (12 Marks) Start a new exam book

a) (5 Marks ) . .
At time ¢ the temperature 7° of a body in a room of constant temperature 20° is decreasing
according the equation Mlﬂ =—k(T —20) for some constant k , where k> 0.

t
i) Verify that T =20+ Ade™, A constant, is the solution of the equation.

The initial temperature of the body is 90° and it falls to 70° after 10 minutes.
Find the temperature of the body after a further 5 minutes.

b) (7 marks)

Figure not to scale.

() 200 m

The diagram shows the path of a projectile launched at an angle of &wﬁ&oz of , @on.w the top of a
building 50 m high with an initial velocity of 40 m/s. The acceleration due to gravity is
assumed to be 10m/sec? . Take the origin to be the base of the tower.
2
d’x =0 and d*y
dar’ dr?
x=40tcosa and y=-5¢* +40tsin+50

i)  Given that =-10 show that

where x and y are the horizontal and vertical displacements of the projectile in metres fic
the origin at time ¢ seconds after launching. -

ii) The projectile lands on the ground 200 metres from the base of the building.
Find the two possible angles for . Give your answers to the nearest degree.
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